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MPGFYEIVIKVPSDLDEHLPGISDSFVNWAEKEWELPPDSDMDIJTLIEQAPLTVMSK^ 

TEWRRVSKAPEALFFVQFEKGESYFHMHVLVETTGVKSMVLGRFLSQIREKLIQRIYRGIEPTIi 

PNWFAVTKTRNGAGGGNIWVDECYIPNyLLPKTQPELQWAWTNMEQYLSACLNLTERKi^ 

LTHVSQTQEQNKENQNPNSDAPVIRSKTSARYMELVGWLVDKGITSEKQWIQEDQASYISFNAA 

SNSRSQIKAALDNAGKIMSLTKTAPDYLVGQQPVEDISSNRIYKILELNGYDPQYAASVFLGWA 

TKKFGKKOTIWLFGPATTGKTNIAEAIAHTVPFYGCVNWTNENFPFNDCSTDKMVl^^ 

KVVESAKAILGGSKVRVDQKCKSSAQIDPTPVIVTSNTNMCAVIDGNSTTFEHQQPLQDRMFKF 

ELTRRLDHDFGK\n?KQEVKDFFRWAia3HVVEVEHEFYVKKGGAKiaiPAPSnADISEPiai^^ 

AQPSTSDAEASINYADRYQNKCSRHVGMNLMLFPCRQCERMNQNSNICFTHGQKDCLECFPVSE 

SQPVSWKKAYQKLCYIHHIMGKVPDACTACDLVNVDLDDCIPEQZ 
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atgccggggttttacgagattgtgattaaggtccccagcgaccttgacgagcatctgcccggca 
tttctgacagctttgtgaactgggtggccgagaaggaatgggagttgccgccagattctgacat 
ggatctgaatctgattgagcaggcacccctgaccgtggccgagaagctgcagcgcgactttctg 
acggaatggcgccgtgtgagtaaggccccggaggcccttttctttgtgcaatttgagaagggag 
agagctacttccacatgcacgtgctcgtggeiaaccaccggggtgaaatccatggttttgggacg 
tttcctgagtcagattcgcgaaaewictgattcagagaatttaccgcgggatcgagccgactttg 
ccaaactggttcgcggtcacaaagaccagaaatggcgccggaggcgggaacaaggtggtggatg 
agtgctacatccccaattacttgctccccaaaacccagcctgagctccagtgggcgtggactaa 
tatggaacagtatttaagcgcctgtttgaatctcacggagcgtaaacggttggtggcgcagcat 
ctgacgcacgtgtcgcagacgcaggagcagaacaaagagaatcagaatcccaattctgatgcgc 
cggtgatcagatcaaaaacttcagccaggtacatggagctggtcgggtggctcgtggacaaggg 
gattacctcggagaagcagtggatccaggaggaccaggcctcatacatctccttcaatgcggcc 
tccaactcgcggtcccaaatcaaggctgccttggacaatgcgggaaagattatgagcctgacta 
aaaccgcccccgactacctggtgggccagcagcccgtggaggacatttccagcaatcggattta 
taaaattttggaactaaacgggtacgatccccaatatgcggcttccgtctttctgggatgggcc 
acgaaaaagttcggcaagaggaacaccatctggctgtttgggcctgcaactaccgggaagacca 
acatcgcggaggccatagcccacactgtgcccttctacgggtgcgtaaactggaccaatgagaa 
ctttcccttcaacgactgtgtcgacaagatggtgatctggtgggaggaggggaagatgaccgcc 
aaggtcgtggagtcggccaaagccattctcggaggaagcaaggtgcgcgtggaccagaaatgca 
agtcctcggcccagatagacccgactcccgtgatcgtcacctccaacaccaacatgtgcgccgt 
gattgacgggaactcaacgaccttcgaacaccagcagccgttgcaagaccggatgttcaaattt 
gaactcacccgccgtctggatcatgactttgggaaggtcaccaagcaggaagtcaaagactttt 
tccggtgggcaaaggatcacgtggttgaggtggagcatgaattctacgtcaaaaagggtggagc 
caagaaaagacccgcccccagtgacgcagatataagtgagcccaaacgggtgcgcgagtcagtt 
gcgcagccatcgacgtcagacgcggaagcttcgatcaactacgcagacaggtaccaaaacaaat 
gttctcgtcacgtgggcatgaatctgatgctgtttccctgcagacaatgcgagagaatgaatca 
gaattcaaatatctgcttcactcacggacagaaagactgtttagagtgctttcccgtgtcagaa 
tctcaacccgtttctgtcgtcaaaaaggcgtatcagaaactgtgctacattcatcatatcatgg 
gaaaggtgccagacgcttgcactgcctgcgatctggtcaatgtggatttggatgactgcatctt 
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MPGPYEIVIKVPSDLDGHLPGISDSFVNWVAEKEWELPPDSDMDLNLIEQAPLTVAEKLQRDFL 

TEWRRVSI«>PEAIiFFVQFEKGESYFHMHVLVETTGVKStIVIfGRFLSQIREKLIQRIYRGIEPTL 

PNWFAVTKTRNGAGGGtn^VVDECYIPNYLLPKTQPELQWAWTNlffiQYLSACLNLTERKRLVAQH 

LTHVSQTQEQNKENQNPNSDAPVIRSKTSARYMELVGWLVDKGITSEKQWIQEDQASYISFNAA 

SNSRSQIKAALDNAGKIMSLTKTAPDYLVGQQPVEDISSNRIYKILELNGYDPQYAASVFLGWA 

TKKFGKRNTIWLFGPATTGKTNIAEAIAHWPFYGCVNWTNENFPFNDCVT)KMVI1^^ 

KVVESAKAILGGSIO/RyDQKCKSSAQIDPTPVIVTSNTNMCAVIDGNSTTFEHQQPIiQDRMFKF 

ELTRRLDHDFGKVTKQEVKDFFRWAKDHVVEVEHEFYViaCGGAKKElPAPSDADISEPKRVRESV 

AQPSTSDAEASINYADRYQNKCSRHVGMNLMLPPCRQCERMNQNSNICFTHGQKDCLECFPVSE 

SQPySWKKAYQKLCYIHHIMGKVPDACTACDLVNVDLDDCIFEQ 
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atgccggggttttacgagattgtgattaaggtccccagcgaccttgacgagcatctgcccggca 
tttctgacagctttgtgaactgggtggccgagaaggaatgggagttgccgccagattctgacat 
ggatctgaatctgattgagcaggcacccctgaccgtggccgagaagctgcagcgcgactttctg 
acggaatggcgccgtgtgagtaaggccccggaggcccttttctttgtgcaatttgagaagggag 
agagctacttccacatgcacgtgctcgtggaaaccaccggggtgaaatccatggttttgggacg 
tttcctgagtcagattcgcgaaaaactgattcagagaatttaccgcgggatcgagccgactttg 
ccaaactggttcgcggtcacaaagaccagaaatggcgccggaggcgggaacaaggtggtggatg 
agtgctacatccccaattacttgctccccaaaacccagcctgagctccagtgggcgtggactaa 
tatggaacagtatttaagcgcctgtttgaatctcacggagcgtaaacggttggtggcgcagcat 
ctgacgcacgtgtcgcagacgcaggagcagaacaaagagaatcagaatcccaattctgatgcgc 
cggtgatcagatcaaaaacttcagccaggtacatggagctggtcgggtggctcgtggacaaggg 
gattacctcggagaagcagtggatccaggaggaccaggcctcatacatctccttcaatgcggcc 
tccaactcgcggtcccaaatcaaggctgccttggacaatgcgggaaagattatgagcctgacta 
aaaccgcccccgactacctggtgggccagcagcccgtggaggacatttccagcaatcggattta 
taaaattttggaactaaacgggtacgatccccaatatgcggcttccgtctttctgggatgggcc 
acgaaaaagttcggcaagaggaacaccatctggctgtttgggcctgcaactaccgggaagacca 
acatcgcggaggccatagcccacactgtgcccttctacgggtgcgtaaactggaccaatgagaa 
^ ctttcccttcaacgactgtgtcgacaagatggtgatctggtgggaggaggggaagatgaccgcc 
K aaggtcgtggagtcggccaaagccattctcggaggaagcaaggtgcgcgtggaccagaaatgca 
t; agtcctcggcccagatagacccgactcccgtgatcgtcacctccaacaccaacatgtgcgccgt 
H gattgacgggaactcaacgaccttcgaacaccagcagccgttgcaagaccggatgttcaaattt 
gaactcacccgccgtctggatcatgactttgggaaggtcaccaagcaggaagtcaaagactttt 
tccggtgggcaaaggatcacgtggttgaggtggagcatgaattctacgtcaaaaagggtggagc 
j: caagaaaagacccgcccccagtgacgcagatataagtgagcccaaacgggtgcgcgagtcagtt 
gcgcagccatcgacgtcagacgcggaagcttcgatcaactacgcagacaggtaccaaaacaaat 
l# gttctcgtcacgtgggcatgaatctgatgctgtttccctgcagacaatgcgagagaatgaatca 
3 gaattcaaatatctgcttcactcacggacagaaagactgtttagagtgctttcccgtgtcagaa 
O tctcaacccgtttctgtcgtcaaaaaggcgtatcagaiaactgtgctacattcatcatatcatgg 
Vl gaaaggtgccagacgcttgcactgcctgcgatctggtcaatgtggatttggatgactgcatctt 
1^ tgaacaataa 
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MPGFYErsnijKVPSDLDEHLPGISDSFVSWAEKEWELPPDSDMDIiNLIEQAPIiTVAEKLQREFL 

VEWI«lVSKAPEALFFVQFEKGDSYFHLHILVEWGVKSM\rV"6RYVSQIKEiajWRIYRG 

PNWPAVTKTRNGAGGGNKVVDTCYIPNYLLPKTQPELQWAWTNMDQYISACUn^AERra 

LTHVSQTQEQNKENQNPNSDAPVIRSKTSARYimLVGWI.VDRGITSEKQWIQEDQASYISFNAA 

SNSRSQIKAALDNASKIMSLTKTAPDYLVGQNPPEDISSNRIYRILEMNGYDPQYAASVFLGWA 

QiaCFGKRNTIWLFGPATTGKTNIAEAIAHAVPFY6CVNWTNENFPFNIXr\roKMVIWWEEGKMTA 

KVVESAia^ILGGSK\mVDQKCKSSAQIDPTPVIVTSI!n?NMaW'IDGNSTTFEHQQPL^ 

ELTKRLEHDFGKVTKQEVia)FFRWASDHVTEVTHEFYVRKGGARiaiPAPNDADISEPKRACPSV 

AQPSTSDAEAPVDYADRYQNKCSRHVGMNIiMLFPCRQCERMNQNVDICFTHGVMDCaVECPPVSE 

SQPVSWRKRTYQKLCP IHHIMGRAPEVACS ACELANVDLDDCiaiEQ 
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atgccggggttctacgagatcgtgctgaaggtgcccagcgacctggacgagcacctacccggca 
tttctgactcttttgtgagctgggtggccgagaaggaatgggagctgccgccggattctgacat 
ggacttgaatctgattgagcaggcacccctgaccgtggccgaaaagctgcaacgcgagttcctg 
gtcgagtggcgccgcgtgagtaaggccccggaggccctcttctttgtccagttcgagaaggggg 
acagctacttccacctgcacatcctggtggagaccgtgggcgtcaaatccatggtggtgggccg 
ctacgtgagccagattaaagagaagctggtgacccgcatctaccgcggggtcgagccgcagctt 
ccgaactggttcgcggtgaccaagacgcgtaatggcgccggaggcgggaacaaggtggtggacg 
actgctacatccccaactacctgctccccaagacccagcccgagctccagtgggcgtggactaa 
catggaccagtatataagcgcctgtttgaatctcgcggagcgtaaacggctggtggcgcagcat 
ctgacgcacgtgtcgcagacgcaggagcagaacaaggaaaaccagaaccccaattctgacgcgc 
cggtcatcaggtcaaaaacctccgccaggtacatggagctggtcgggtggctggtggaccgcgg 
gatcacgtcagaaaagcaatggafcccaggaggaccaggcgtcctacatctccttcaacgccgcc 
tccaactcgcggtcacaaatcaaggccgcgctggacaatgcctccaaaatcatgagcctgacaa 
agacggctccggactacctggtgggccagaacccgccggaggacatttccagcaaccgcatcta 
ccgaatcctcgagatgaacgggtacgatccgcagtacgcggcctccgtcttcctgggctgggcg 
caaaagaagttcgggaagaggaacaccatctggctctttgggccggccacgacgggtaaaacca 
acatcgcggaagccatcgcccacgccgtgcccttctacggctigcgtgaactggaccaatgagaa 
ctttccgttcaacgattgcgtcgacaagatggtgatctggtgggaggagggcaagatgacggcc 
aaggtcgtagagagcgccaaggccatcctgggcggaagcaaggtgcgcgtggaccaaaagtgca 
agtcatcggcccagatcgacccaactcccgtgatcgtcacctccaacaccaacatgtgcgcggt 
catcgacggaaactcgaccaccttcgagcaccaacaaccactccaggaccggatgttcaagttc 
gagctcaccaagcgcctggagcacgactttggcaaggtcaccaagcaggaagtcaaagactttt 
tccggtgggcgtcagatcacgtgaccgaggtgactcacgagttttacgtcagaaagggtggagc 
tagaaagaggcccgcccccaatgacgcagatataagtgagcccaagcgggcctgtccgtcagtt 
gcgcagccatcgacgtcagacgcggaagctccggtggactacgcggacaggtaccaaaacaaat 
gttctcgt:cacgtgggtatgaatctgatgctttttccctgccggcaatgcgagagaatgaatca 
gaatgtggacatttgcttcacgcacggggtcatggactgtgccgagtgcttccccgtgtcagaa 
tctcaacccgtgtctgtcgtcagewiagcggacgtatcagaaactgtgtccgattcatcacatca 
tggggagggcgcccgaggtggcctgctcggcctgcgaactggccaatgtggacttggatgactg 
t gacatggaac aat aa 
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MPGPYEIVT^KVPSDLDEHLPGISNSFVNWAEKEWELPPDSDMDPNIiIEQAPLTVAEKLQREFL 

VEWimVSK^EALFFVQFEKGETYFHLHVLIETIGVKSMVVGRYVSQIKEKLVTRIYRGVEPQL 

PNWFAVTKTIWGAGGGNKVVDIX:YIPNYLLPKTQPELQWAVn?NMDQYLSACIjNIJ^ 

LTHVSQTQEQNKENQNPNSDAPVIRSKTSARYMELVGWIiVDRGITSEKQWIQEDQASYISFNAA 

SNSRSQIKAALDNASKIMSLTKTAPDYLVGSNPPEDITIOnilYQILELNGYDPQYAASVFLGWA 

QKKFGKRiraiWLFGPATTGKTNIAEAIAHAVPFYGCVNWTNiaJFPFNDCVDRe^ 

K\n^SAKAILGGSKVRVDQKCKSSAQIEPTPVIVTSNTNMCAVIDGNSTTPEHQQPLQDRMFKF 

ELTRRLDHDFGKVTKQEVKDFFRWASDHVTDVAHEFYVRKGGAKKRPASNDADVSEPKRQCTSL 

AQPTTSDAEAPADYADRYQNKCSRHVGMNLMLFPCKTCERMNQISNVCFTHGQRDCGECFPGMS 

ESQPVSWKKKTYQKLCPIHHILGRAPEIACSACDLANVDLDDCVSE 
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atgccggggttctacgagattgtcctgaaggtcccgagtgacctggacgagcacctgccgggca 
tttctaactcgtttgttaactgggtggccgagaaggaatgggagctgccgccggattctgacat 
ggatccgaatctgattgagcaggcacccctgaccgtggccgaaaagcttcagcgcgagttcctg 
gtggagtggcgccgcgtgagtaaggccccggaggccctcttttttgtccagttcgaaaaggggg 
agacctacttccacctgcacgtgctgattgagaccatcggggtcaaatccatggtggtcggccg 
ctacgtgagccagattaaagagaagctggtgacccgcatctaccgcggggtcgagccgcagctt 
ccgaactggttcgcggtgaccaaaacgcgaaatggcgccgggggcgggaacaaggtggtggacg 
actgctacatccccaactacctgctccccaagacccagcccgagctccagtgggcgtggactaa 
catggaccagtatttaagcgcctgtttgaatctcgcggagcgtaaacggctggtggcgcagcat 
ctgacgcacgtgtcgcagacgcaggagcagaacaaagagaatcagaaccccaattctgacgcgc 
cggtcatcaggtcaaaaacctcagccaggtacatggagctggtcgggtggctggtggaccgcgg 
gatcacgtcagaaaagcaatggattcaggaggaccaggcctcgtacatctccttcaacgccgcc 
tccaactcgcggtcccagatcaaggccgcgctggacaatgcctccaagatcatgagcctgacaa 
agacggctccggactacctggtgggcagcaacccgccggaggacattaccaaaaatcggatcta 
ccaaatcctggagctgaacgggtacgatccgcagtacgcggcctccgtcttcctgggctgggcg 
caaaagaagttcgggaagaggaacaccatctggctctttgggccggccacgacgggtaaaacca 
acatcgcggaagccatcgcccacgccgtgcccttctacggctgcgtaaactggaccaatgagaa 
ctttcccttcaacgattgcgtcgacaagatggtgatctggtgggaggagggcaagatgacggcc 
aaggtcgtggagagcgccaaggccattctgggcggaagcaaggtgcgcgtggaccaaaagtgca 
agtcatcggcccagatcgaacccactcccgtgatcgtcacctccaacaccaacatgtgcgccgt 
gattgacgggaacagcaccaccttcgagcatcagcagccgctgcaggaccggatgtttaaattt 
gaacttacccgccgtttggaccatgactttgggaaggtcaccaaacaggaagtaaaggactttt 
tccggtgggcttccgatcacgtgactgacgtggctcatgagttctacgtcagaaagggtggagc 
taagaaacgccccgcctccaatgacgcggatgtaagcgagccaaaacggcagtgcacgtcactt 
gcgcagccgacaacgtcagacgcggaagcaccggcggactacgcggacaggfcaccaaaacaaat 
gttctcgtcacgtgggcatgaatctgatgctfctttccctgtaaaacatgcgagagaatgaatca 
aatttccaatgtctgttttacgcatggtcaaagagactgtggggaatgcttccctggaatgtca 
gaatctcaacccgtttctgtcgtcaaaaagaagacttatcageuMictgtgtccaattcatcata 
tcctgggaagggcacccgagattgcctgttcggcctgcgatttggccaatgtggacttggatga 
ctgtgtttctgagcaataa 
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MPGFYEIVLKVTSDLDERLPGISNSFVNWAEKEWDVPPDSDMDPNLIEQAPLTVAEKLQREFL 
VEWRRVSKAPEALFFVQFEKGETYFHLHVI.IETIGVKS]yiVVGRYVSQIKEKI.VTRiyRGVEPQL 
PNWFAWKTRNGAGGGNKVVDDCYIPireLLPKTQPELQWAWTNMDQYI.SACLNIAERiaiI.VAQH 
LTHVSQTQEQNKENQNPNSDAPVIRSKTSARYMELVGWLVDRGITSEKQWIQEDQASYISFNAA 
SNSRSQIKAALDNASKIMSLTKTAPDYLVGSNPPEDITKNRIYQILELNGYDPQYAASVFLGWA 
QKKFGKRNTIWLFGPATTGKTNI2VEAIAHAVPFYGCVNWTNENFPFNDCVDKMVIWWEEGKMTA 
KWESAKAILGGSKVRVDQKCKSSAQIEPTPVIVTSNTNMCAVIDGNSTTFEHQQPLQDRMFEF 
ELTRRLDHDFGKVTKQEVKDFFRWASDHVTDVAHEFYVRKGGAKKRPASNDADVSEPKRECTSL 
AQPTTSDAEAPADYADRYQNKCSRHVGMNLMLFPCKTCERMNQISNVCFTHGQRDCGECFPGMS 
ESQPVSWKKKTYQKLCPXHHXLGRAPEXACSACDLANVDLDDCVSEQ 

FIG..9 



+ 



+ 



Applicant : Dahiyat et al. Docket No.: XEN/001 

Application No. : 10/082,671 Bled : Feb. 22, 2002 

For : USE OF NUCLEIC AQD UBRARIES TO CREATE 

TOXICOLOGICAL PROFILES 
Attorney : Z. YIng U, Reg. No. 42,800 Sheet 5 of 30 

5/30 

atgccggggttctacgagattgtcctgaaggtcccgagtgacctggacgagcgcctgccgggca 
tttctaactcgtttgttaactgggtggccgagaaggaatgggacgtgccgccggattctgacat 
ggatccgaatctgattgagcaggcacccctgaccgtggccgaaaagcttcagcgcgagttcctg 
gtggagtggcgccgcgtgagtaaggccccggaggccctcttttttgtccagttcgaaaaggggg 
agacctacttccacctgcacgtgctgattgagaccatcggggtcaaatccatggtggtcggccg 
ctacgtgagccagattaaagagaagctggtgacccgcatctaccgcggggtcgagccgcagctt 
ccgaactggttcgcggtgaccaaaacgcgaaatggcgccgggggcgggaacaaggtggtggacg 
actgctacatccccaactacctgctccccaagacccagcccgagctccagtgggcgtggactaa 
catggaccagtatttaagcgcctgtttgaatctcgcggagcgtaaacggctggtggcgcagcat 
ctgacgcacgtgtcgcagacgcaggagcagaacaaagagaatcagaaccccaattctgacgcgc 
cggtcatcaggtcaaaaacctcagccaggtacatggagctggtcgggtggctggtggaccgcgg 
gatcacgtcagaaaagcaatggattcaggaggaccaggcctcgtacatctccttcaacgccgcc 
tccaactcgcggtcccagatcaaggccgcgctggacaatgcctccaagatcatgagcctgacaa 
agacggctccggactacctggtgggcagcaacccgccggaggacattaccaaaaatcggatcta 
ccaaatcctggagctgaacgggtacgatccgcagtacgcggcctccgtcttcctgggctgggcg 
caaaagaagttcgggaagaggaacaccatctggctctttgggccggccacgacgggtaaaacca 
acatcgcggaagccatcgcccacgccgtgcccttctacggctgcgtaaactggaccaatgagaa 

aaggtcgtggagagcgccaaggccattctgggcggaagcaaggtgcgcgtggaccaaaagtgca 
agtcatcggcccagatcgaacccactcccgtgatcgtcacctccaacaccaacatgtgcgccgt 
gattgacgggaacagcaccaccttcgagcatcagcagccgctgcaggaccggatgtttgaattt 
gaacttacccgccgtttggaccatgactttgggaaggtcaccaaacaggeuigtaaaggactttt 
tccggtgggcttccgatcacgtgactgacgtggctcatgagttctacgtcagaaagggtggagc 
taagaaacgccccgcctccaatgacgcggatgtaagcgagccaaaacgggagtgcacgtcactt 
gcgcagccgacaacgtcagacgcggaagcaccggcggactacgcggacaggtaccaaaacaaat 
gttctcgtcacgtgggcatgaatctgatgctttttccctgtaaaacatgcgagagaatgaatca 
aatttccaatgtctgttttacgcatggtcaaagagactgtggggaatgcttccctggaatgtca 
gaatctcaacccgtttctgtcgtcaaaaagaagacttatcagaaactgtgtccewittcatcata 
tcctgggaagggcacccgagattgcctgttcggcctgcgatttggccaatgtggacttggatga 
ctgtgtttctgagcaataa 
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SNSRSQIKAALDNAGKIMALTKSAPDYLVGPAPPADIKTNRIYRILELNGYEPAYAGSVFLGWA 

QKRFGKRNTlWLFGPATT6IOTNIAEAIAHAVPFYGCVlWTNENFPFNIXJ\nDI^^ 

KVVESAKAlIiGGSIWKVDQKCKSSAQIDPTPVIVTSNTNMCaWIIXSNS 

EIiTRRLEHDFGKVTKQEVKEFPRWAQDHVTEVAHEFYVl«GGANKRPAPDDADKSEPiaL^ 

ADPSTSDAEGAPVDFADRYQNKCSRHAGMLQMLFPCKTCERMNQMffi'NICFTHGTRDCSECFPGV" 

SESQPWRKRTYRKLCAIHHLLGRAPEIACSACDLVNVDLDDCVSEQ 
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atgccgggcttctacgagatcgtgatcaaggtgccgagcgacctggacgagcacctgccgggca 
tttctgactcgtttgtgagctgggtggccgagaaggaatgggagctgcccccggattctgacat 
ggatctgaatctgattgagcaggcacccctgaccgtggccgagaagctgcagcgcgacttcctg 
gtccaatggcgccgcgtgagtaaggccccggaggccctcttctttgttcagttcgagaagggcg 
agtcctacttccacctccatattctggtggagaccacgggggtcaaatccatggtgctgggccg 
cttcctgagtcagattagggacaagctggtgcagaccatctaccgcgggatcgagccgaccctg 
cccaactggttcgcggtgaccaagacgcgtaatggcgccggaggggggaacaaggtggtggacg 
agtgctacatccccaactacctcctgcccaagactcagcccgagctgcagtgggcgtggactaa 
catggaggagtatataagcgcctgtttgaacctggccgagcgcaaacggctcgtggcgcagcac 
ctgacccacgtcagccagacccaggagcagaacaaggagaatctgaaccccaattctgacgcgc 
ctgtcatccggtcaaaaacctccgcgcgctacatggagctggtcgggtggctggtggaccgggg 
catcacctccgagaagcagtggatccaggaggaccaggcctcgtacatctccttcaacgccgct: 
tccaactcgcggtcccagatcaaggccgctctggacaatgccggcaagatcatggcgctgacca 
aatccgcgcccgactacctggtaggccccgctccgcccgcggacattaaaaccaaccgcatcta 
ccgcatcctggagctgaacggctacgaacctgcctacgccggctccgtctttctcggctgggcc 
cagaaaaggttcgggaagcgcaacaccatctggctgtttgggccggccaccacgggcaagacca 
acatcgcggaagccatcgcccacgccgtgcccttctacggctgcgtcaactggaccaatgagaa 

U ctttcccttcaatgattgcgtcgacaagatggtgatctggtgggaggagggcaagatgacggcc 

g aaggtcgtggagtccgcca^ggccattctcggcggcagcaaggtgcgcgtggaccaaaagtgca 
agtcgtccgcccagatcgaccccacccccgtgatcgtcacctccaacaccaacatgtgcgccgt 

^1 gattgacgggaacagcaccaccttcgagcaccagcagccgttgcaggaccggatgttcaaattt 
gaactcacccgccgtctggagcatgactttggcaaggtgacaaagcaggaagtcaaagagttct 

m tccgctgggcgcaggatcacgtgaccgaggtggcgcatgagttctacgtcagaaagggtggagc 
caacaaaagacccgcccccgatgacgcggataaaagcgagcccaagcgggcctgcccctcagtc 
gcggatccatcgacgtcagacgcggaaggagctccggtggactttgccgacaggtaccaa^aca 
aatgttctcgtcacgcgggcatgcttcagatgctgtfctccc tgcaagacatgcgagagaat gaa 

%i tcagaatttcaacatttgcttcacgcacgggacgagagactgttcagagtgcttccccggcgtg 

plj tcagaatctcaaccggtcgtcagaaagaggacgtatcggaaactctgtgccattcatcatctgc 
tggggcgggctcccgagattgcttgctcggcctgcgatctggtcaacgtggacctggatgactg 

^'1 tgtttctgagcaateta 
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MPGFYEXVXKVPSDLDEHLPGISDSFVNWVAEKEWELPPDSraiDIJNIiXEQAPLTVAE 

VQVn«VSK2^EJy:iFFV^QFlK6ESYFHUIILVETT6VKSHVlj6R^ 

PNWFAVTKTRNGAGGGNlWVDECYIPNYLLPKTQPELQWaWTEIMEEyiSACMn^ 

LTHVSQTQEQNKEinjNPNSI>2VPVTRSKTSARin(IE]:.V6WIiVDR6ZTSEKQ^QED^^ 

SNSRSQZI»iLLDNAGKlHftI.TKSAPDYLVGPAPPADXKTNRZYRILELN6YDPAYA6SVFI.GWA 

QKRFGKRITOIWLPGPATTGKTNIAEAIAHAVPFYGCVNPJTiraiFPFinX:^ 

KVVESAKAILGGSKVRVDQKCKSSAQIDPTPVXVTSNTNHCAVIIXSNSTTFEHQQPIK^ 

EIiTIUOiEHDFGKVTrKQEVI^FFRWAQDHVTEVAHEFYVRKGGANKRPAPDDADKSE^ 

ADPSTSnaEGAPVDFADRYQBKCSRHAGMLQMLFPCaCTCERmTONFNICFTHGTRTC 

SESQPVVRiaiTYRKIiCa^IHHLLGRAPEIACSACDLVlTVDLDDCVSEQ 
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atgccggggttttacgagattgtgattaaggtccccagcgaccttgacgagcatctgcccggca 
tttctgacagctttgtgaactgggtggccgagaaggaatgggagttgccgccagattctgacat 
ggatctgaatctgattgagcaggcacccctgaccgtggccgagaagctgcagcgcgacttcctg 
gtccagtggcgccgcgtgagtaaggccccggaggccctcttctttgttcagttcgagaagggcg 
agtcctacttccacctccatattctggtggagaccacgggggtcaaatccatggtgctgggccg 
cttcctgagtcagattagggacaagctggtgcagaccatctaccgcgggatcgagccgaccctg 
cccaactggttcgcggtgaccaagacgcgtaatggcgccggaggggggaacaaggtggtggacg 
agtgctacatccccaactacctcctgcccaagactcagcccgagctgcagtgggcgtggactaa 
catggaggagtatataagcgcgtgtttaaacctggccgagcgcaaacggctcgtggcgcacgac 
ctgacccacgtcagccagacccaggagcagaacaaggagaatctgaaccccaattctgacgcgc 
ctgtcatccggtcaaaaacctccgcacgctacatggagctggtcgggtggctggtggaccgggg 
catcacctccgagaagcagtggatccaggaggaccaggcctcgtacatctccttcaacgccgcc 
tccaactcgcggtcccagatcaaggccgctctggacaatgccggcaagatcatggcgctgacca 
aatccgcgcccgact:acct:ggtaggccccgctccgcccgccgacattaaaaccaaccgcattta 
ccgcatcctggagctgaacggctacgaccctgcctacgccggctccgtctttctcggctgggcc 
cagaaaaggttcggaaaacgcaacaccatctggctgtttgggccggccaccacgggcaagacca 
acatcgcggaagccatcgcccacgccgtgcccttctacggctgcgtcaactggaccaatgagaa 
ctttcccttcaacgattgcgtcgacaagatggtgatctggtgggaggagggcaagatgacggcc 
aaggtcgtggagtccgccaaggccattctcggcggcagcaaggtgcgcgtggaccaaaagtgca 
agtcgtccgcccagatcgatcccacccccgtgatcgtcacctccaacaccaacatgtgcgccgt 
gattgacgggaacagcaccaccttcgagcaccagcagccgttgcaggaccggatgttcaaattt 
gaactcacccgccgtctggagcatgactttggcaaggtgacaaagcaggaagtcaaagagttct 
tccgctgggcgcaggatcacgtgaccgaggtggcgcatgagttctacgtcagaaagggtggagc 
caacaagagacccgcccccgatgacgcggataaaagcgagcccaagcgggcctgcccctcagtc 
gcggatccatcgacgtcagacgcggaaggagctccggtggactttgccgacaggtaccaaaaca 
aatgttctcgtcacgcgggcatgcttcagatigctgtittccctgcaaaacatgcgagagaatgaa 
tcagaatttcaacatttgcttcacgcacgggaccagagactgttcagaatgtttccccggcgtg 
tcagaatctcaaccggtcgtcagaaagaggacgtatcggaaactctgtgccattcatcatctgc 

tgtttctgagcaataa 

FIG.-14 



MPGFYErVIKVPSDLDEHLPGISDSFVNWVAEKEWELPPDSDKTOLNIiIEQAPLTVAEia^Qra 

TlWRRVSKAPEALFFVQFEKGESYFHiraVLVETTGVKSMVLGRPLSQIREKLIQRIYRGIEPTL 

PNWFAVTKTRliK3AG6G]!3KVVDECrfIPNYI.LPKTQPELQWAVn^NiaEQYIiSACi:.^ 

LTHVSQTQEQNKENQNPNSD2lFVZRSKTSARY13EI.VGWIiVDKGITSEKQWIQEDQASYISFNAA 

SNSRSQZI»AL]3NAGKIHSLTKTAFI>YLVGQQPVEDXSSNRXYKILEU<GYDPQYAASV^ 

TKI^GKIa^?XWLFGPATT6KTNXAEAXAHTVPFYGCVNWTNENFPFmX^VDKM^^^ 

K\n/ESAKAII.GGS17VRVDQKCKSSAQXDPTPVXVTSNTNMCAVXIX3NSTTFEH(^ 

ELTRIOiDHDFGKVTKQEVKDFFRWAKDHVVEVEHEFYVKKGGAKKRPAPSDADXSEPKKVRESV 

AQPSTSDAEASXNYADRIARGHSI. 
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atgccggggttttacgagattgtgattaaggtccccagcgaccttgacgagcatctgcccggca 
tttctgacagctttgtgaactgggtggccgagaaggaatgggagttgccgccagattctgacat 
ggatctgaatctgattgagcaggcacccctgaccgtggccgagaagctgcagcgcgactttctg 
acggaatggcgccgtgtgagtaaggccccggaggcccttttctttgtgcaatttgagaagggag 
agagctacttccacatgcacgtgctcgtggaaaccaccggggtgaaatccatggttttgggacg 
tttcctgagtcagattcgcgaaaaactgattcagagaatttaccgcgggatcgagccgactttg 
ccaaactggttcgcggtcacaaagaccagaaatggcgccggaggcgggaacaaggtggtggatg 
agtgctacatccccaattacttgctccccaaaacccagcctgagctccagtgggcgtggactaa 
tatggaacagtatttaagcgcctgtttgaatctcacggagcgtaaacggttggtggcgcagcat 
ctgacgcacgtgtcgcagacgcaggagcagaacaaagagaatcagaatcccaattctgatgcgc 
cggtgatcagatcaaaaacttcagccaggtacatggagctggtcgggtggctcgtggacaaggg 
gattacctcggagaagcagtggatccaggaggaccaggcctcatacatctccttcaatgcggcc 
tccaactcgcggtcccaaatcaaggctgccttggacaatgcgggaaagattatgagcctgacta 
aaaccgcccccgactacctggtgggccagcagcccgtggaggacatttccagcaatcggattta 
taaaattttggaactaaacgggtacgatccccaatatgcggcttccgtctttctgggatgggcc 
acgaaaaagttcggcaagaggaacaccatctggctgtttgggcctgcaactaccgggaagacca 
acatcgcggaggccatagcccacactgtgcccttctacgggtgcgtaaactggaccaatgagaa 
ctttcccttcaacgactgtgtcgacaagatggtgatctggtgggaggaggggaagatgaccgcc 
aaggtcgtggagtcggccaaagccattctcggaggaagcaaggtgcgcgtggaccagaaatgca 
agtcctcggcccagatagacccgactcccgtgatcgtcacctccaacaccaacatgtgcgccgt 
gattgacgggaactcaacgaccttcgaacaccagcagccgttgcaagaccggatgttcaaattt 
gaactcacccgccgtctggatcatgactttgggaaggtcaccaagcaggaagtcaaagactttt 
tccggtgggcaaaggatcacgtggttgaggtggagcatgaattctacgtcaaaaagggtggagc 
caagaaaagacccgcccccagtgacgcagatatauigtgagcccaaacgggtgcgcgagtcagtt 
gcgcagccatcgacgtcagacgcggaagctt:cga1:caact:acgcagacagcttt:t:gggggcaac 
ctcggacgagc 

FIG.-16 



MPGFYErVIIWPSDLDGHLPGISDSFVNWAEKEWELPPDSDra>LNLIEQAPLTVAEKLQRDFL 

TEWRRVSKAPEALFFVQFEKGESYFHMHVLVETTGVKSMVLGRFLSQIREKIiIQRIYRGIEPTIi 

PNWFAWKTRNGAGGGNKVVDECYIPNYLLPKTQPEI.QWAVraNMEQYI.SACi:.NI.TER^^ 

LTHVSQTQEQNKENQNPNSDAPVIRSKTSARYMELVGWLVDKGITSEKQWIQEDQASYISFNAA 

SNSRSQIKAALDNAGKIMSLTKTAPDYLVGQQPVEDISSNRIYKILELNGYDPQYAASVFLGWA 

TiOCPGKMITIWLFGPATTGKTNIAEAIAHTVPFYGCVNWTMENFPFNI^^ 

KVVESAKAILGGSKVRVDQKCKSSAQIDPTFVrVTSNTNMOWIIXSNSTTFEHQQPIKJDW^ 



AQPSTSDAEASZNYADRLARGHSIi 
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atgccggggttttacgagattgtgattaaggtccccagcgaccttgacgagcatctgcccggca 
fcbtctgacagctttgtgaactgggtggccgagaaggaatgggagttgccgccagattctgacat 
ggatctgaatctgattgagcaggcacccctgaccgtggccgagaagctgcagcgcgactttctg 
acggaatggcgccgtgtgagtaaggccccggaggcccttttctttgtgcaatttgagaagggag 
agagctacttccacatgcacgtgctcgtggaaaccaccggggtgaaatccatggttttgggacg 
tttcctgagtcagattcgcgaaaaactgattcagagaatttaccgcgggatcgagccgactttg 
ccaaactggttcgcggtcacaaagaccagaaatggcgccggaggcgggaacaaggtggtggatg 
agtgctacatccccaat:t:acttgctccccaaaacccagcctgagctccagtgggcgtggact:aa 
tatggaacagtatttaagcgcctgtttgaatctcacggagcgtaaacggttggtggcgcagcat 
ctgacgcacgtgtcgcagacgcaggagcagaacaaagagaatcagaatcccaattctgatgcgc 
cggtgatcagatcaaaaacttcagccaggtacatggagctggtcgggtggctcgtggacaaggg 
gattacctcggagaagcagtggatccaggaggaccaggcctcatacatctccttcaatgcggcc 
tccaactcgcggtcccaaatcaaggctgccttggacaatgcgggaaagattatgagcctgacta 
aaaccgcccccgactacctggtgggccagcagcccgtggaggacatttccagcaatcggattta 
taaaattttggaactaaacgggtacgatccccaatatgcggcttccgtctttctgggatgggcc 
acgaaaaagttcggcaagaggaacaccatctggctgtttgggcctgcaactaccgggaagacca 
acatcgcggaggccatagcccacactgtgcccttctacgggtgcgtaaactggaccaatgagaa 
ctttcccttcaacgactgtgtcgacaagatggtgatctggtgggaggaggggaagatgaccgcc 
aaggtcgtggagtcggccaaagccattctcggaggaagcaaggtgcgcgtggaccagaaatgca 
agtcctcggcccagatagacccgactcccgtgatcgtcacctccaacaccaacatgtgcgccgl: 
gattgacgggaactcaacgaccttcgaacaccagcagccgttgcaagaccggatgttcaaatti: 
gaactcacccgccgtctggatcatgactttgggaaggtcaccaagcaggaagtcaaagactttt 
tccggtgggcaaaggatcacgtggttgaggtggagcatgaattctacgtcaaaaagggtggagc 
caagaaaagacccgcccccagtgacgcagatataagtgagcccaaacgggtgcgcgagtcagtt 
gcgcagccatcgacgtcagacgcggaagcttcgatcaactacgcagacagattggctcgaggac 
actctctctga ^ ^ 

rl%ji.^ lo 

BaELVGWI.VDKGITSEKQWIQEDQASYXSFN2Uk5NSRSQIKAAIJ>N2U3KIHSLTKTi^ 

FVEDXSSNRXl£KXLEI.NGYDPQYA2U?VFI.GWATKKF6KRNTIWI.F6PATT6KTNIAEIlZAHa^ 

FYGCn7NWTNENFPFinXrVDKlfVlWWEEGKlITAKVVESAKAII.TO 

r7TSimmaVVIIX3NSTTFEHQQPI.QDRMFKFELTRRI.DHDFGKVTKQEVKDFFRWl«Dinnre^ 
EHEFYVKKGGAKKRPAPSDADISEPKRVRESVAQPSTSDAEASZNYADRYQNKCSRHVGtaNLMI. 
FPCRQCERHNQNSNXCFTH6QKDCI.ECFFVSESQPVSVVKKA.YQKI.CYZHHIM6KVPDACTACD 
LVNVDLDDCIFEQ f— f ^ ^ r\ 

atggagctggt:cgggt:ggct:cgtggacaaggggattacctcggagaagcagtggatccaggagg 
accaggcctca'tacatctccttcaatgcggcctccaactcgcggtcccaaatcaaggctgcct't 
ggacaatgcgggaaagattatgagcctgactaaaaccgcccccgactacctggtgggccagcag 
cccgtggaggacatttccagcaatcggatttataaaattttggaactaaacgggtacgatcccc 
aatatgcggcttccgtctttctgggatgggccacgaaaaagttcggcaagaggaacaccatctg 
gctgtttgggcctgcaactaccgggaagaccaacatzcgcggaggccatiagcccacactgtgccc 
ttctacgggtgcgtaaactggaccaatgagaactttcccttcaacgactgtgtcgacaagatgg 
tgatctggtgggaggaggggaagatgaccgccaaggtcgtggagtcggccaaagccattctcgg 
aggaagcaaggtgcgcgtggaccagaaatgcaagt:cct:cggcccaga1::agacccgactcccgt:g 
atcgtcacctccaacaccaacalzg'tgcgccgtgattigacgggaactcaacgaccttcgaacacc 
agcagccgttgcaagaccggatgttcaaatttgaactcacccgccgtctggatcatgactttgg 
gaaggtcaccaagcaggaagtcaaagactttttccggtgggcaaaggatcacgtggttgaggtg 
gagcatgaattctacgtcaaaaagggt:ggagccaagaaaagacccgcccccagtgacgcagat:a 
taagtgagcccaaacgggtgcgcgagtcagttgcgcagccatcgacgtcagacgcggaagcttc 
gatcaactacgcagacaggtaccaaaacaaatgttctcgtcacgtgggcatgaatctgatgctg 
tttccctgcagacaatgcgagagaatgaatcagaattcaaatatctgcttcactcacggacaga 
aagactgtttagagtgctttcccgtgtcagaatctcaacccgtttctgtcgtcaaaaaggcgta 
tcagaaactgtgctacattcatcatatcatgggaaaggtgccagacgcttgcactgcctgcgat 
ctggtcaatgtggatttggatgactgcatctttgaacaataa 
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MATFYEVIVRVPFDVEEHLPGISDSFVDWVTGQIWELPPESDUILTLVEQPQLTVADRIRRVF 

YEWNKPSKQESKFFVQFEKGSEYFHLHTLVETSGISSMVLGRYVSQIRAQLVKWTQGIEPQIN 

DWAITKVIOCGGANIWVDSGYIPAYLLPKVQPELQWAliraNLDEYKIJUU^NLE^ 

SSQRSQEAASQREFSADPVIKSKTSQKYMMJVNWLVEHGITSEKQWIQENQESYLSFNSTGNSR 

SQIKAALDNATKIMSLTKSAVDYLVGSSVPEDISKNRIWQIFEEINGYDPAYAGSILYGWCQRSF 

OTCRimWLYGPATTGKTNIAEAIAHTVPFYGCVlWTNENFPFNDC^rDK^ 

SAKAILGGSKVRVDQKCKSSVQIDSTPVIVTSNTmCVVVDGNSTTFEHQQPLEDRMFKFELTK 
RLPPDFGKITKQEVKDFFAWAKVNQVPWHEFKWREIAGTKGAEKSLKRPLGDWNTSYKSLE 
KRARIiSFVPETPRSSDVTVDPAPIfRPLNWNSRYDCKCDYHAQFONISNKCDECEYLiniGK^ 
CHNVTHCQICHGIPFWEKENI.SDFGDFDDANKEQ 
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atggctaccttctat:gaagtcattgtt:cgcgtcccatttgacgtggaggaacatctgcctggaa 
tttctgacagctttgtggactgggtaactggtcaaatttgggagctgcctccagagtcagattt 
aaatttgactctggttgaacagcctcagttgacggtggctgatagaattcgccgcgtgttcctg 
tacgagtggaacaaattttccaagcaggagtccaaattctttgtgcagtttgaaaagggatctg 
aatattttcatctgcacacgcttgtggagacctccggcatctcttccatggtcctcggccgcta 
cgtgagtcagattcgcgcccagctggtgaaagtggtcttccagggaattgaaccccagatcaac 
gactgggtcgccatcaccaaggtaaagaagggcggagccaataaggtggtggattctgggtata 
ttcccgcctacctgctgccgaaggtccaaccggagcttcagtgggcgtggacaaacctggacga 
gtataaattggccgccctgaatctggaggagcgcaaacggctcgtcgcgcagtttctggcagaa 
tcctcgcagcgctcgcaggaggcggcttcgcagcgtgagttctcggctgacccggtcatcaaaa 
gcaagacttcccagaaatacatggcgctcgtcaactggctcgtggagcacggcatcacttccga 
gaagcagtggatccaggaaaatcaggagagctacctctccttcaactccaccggcaactctcgg 
agccagatcaaggccgcgctcgacaacgcgaccaaaattatgagtctgacaaaaagcgcggtgg 
actacctcgtggggagctccgttcccgaggacatttcaaaaaacagaatctggcaaatttttga 
gatgaatggctacgacccggcctacgcgggatccatcctctacggctggtgtcagcgctccttc 
aacaagaggaacaccgtctggctctacggacccgccacgaccggcaagaccaacatcgcggagg 
ccatcgcccacactgtgcccttttacggctgcgtgaactggaccaatgaaaactttccctttaa 
tgactgtgtggacaaaatgctcatttggtgggaggagggaaagatgaccaacaaggtggttgaa 
tccgccaaggccatcctggggggctcaaaggtgcgggtcgatcagaaatgtaaatcctctgttc 
aaattgattctacccctgtcattgtaacttccaatacaaacatgtgtgtggtggtggatgggaa 
ttccacgacctttgaacaccagcagccgctggaggaccgcatgttcaaatttgaactgactaag 
cggctcccgccagattttggcaagattactaagcaggaagtcaaggacttttttgcttgggcaa 
aggtcaatcaggtgccggtgactcacgagtttaaagttcccagggaattggcgggaactaaagg 
ggcggagaaatctctaaaacgcccactgggtgacgtcaccaatactagctataaaagtctggag 
aagcgggccaggctctcatttgttcccgagacgcctcgcagttcagacgtgactgttgatcccg 
ctcctctgcgaccgctcaattggaattcaaggtatgattgcaaatgtgactatcatgctcaatt 
tgacaacatttctaacaaatgtgatgaatgtgaatatttgaatcggggcaaaaatggatgtatc 
tgtcacaatgtaactcactgtcaaatttgtcatgggattcccccctgggaaaaggaaaacttgt 
cagattttggggattttgacgatgccaataaagaacagtaa 
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MEI.VGWI.VDKG1TSEKQWIQEDQASYXSFNAASNSRSQXKAALDI«^GKIMSLTKTAPDYLV6QQ 

PVEDISSNRIYKILEIJJGYDPQYAASVFLGWATKKFGKRNTIVn^PGPATTGKTNlAEAlAHTVP 

FYGCVNWTNENFPFNDCVDKMVIWWEEGKMTAKVVESAIU^ZLGGSKVKVDQKCKS^ 

ZVTSNTmC:»LVXIX3NSTTFEHQQPLQDRMFKFELTRRLDHDFGKV7rKQEVia)FFRW^ 

EHEFYViaCGGAKKRPAPSDADISEPKRVRESVAQPSTSDAEASINYADRIiARGHSL 
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atggagctggtcgggtggctcgtggacaaggggattacctcggagaagcagtggatccaggagg 
accaggcctcatacatctccttcaatgcggcctccaactcgcggtcccaaatcaaggctgcctt 
ggacaatgcgggaaagattatgagcctgactaaaaccgcccccgactacctggtgggccagcag 
cccgtggaggacatttccagcaatcggatttataaaattttggaactaaacgggtacgatzcccc 
aatatgcggcttccgtctttctgggatgggccacgaaaaagttcggcaagaggaacaccatctg 
gctgtttgggcctgcaactaccgggaagaccaacatcgcggaggccatagcccacactgtgccc 
ttctacgggtgcgtaaactggaccaatgagaactttcccttcaacgactgtgtcgacaagatgg 
tgatctggtgggaggaggggaagatgaccgccaaggtcgtggagtcggccaaagccattctcgg 
aggaagcaaggtgcgcgtggaccagaaatgcaagtcctcggcccagatagacccgactcccgtg 
atcgtcacctccaacaccaacatgtgcgccgtgattgacgggaactcaacgaccttcgaacacc 
agcagccgttgcaagaccggatgttcaaatttgaactcacccgccgtctggatcatgactttgg 
gaaggtcaccaagcaggaagtcaaAgactttttccggtgggcaaaggatcacgtggttgaggtg 
gagcatgaattctacgtcaaaaagggtggagccaagaaaagacccgcccccagtgacgcagata 
taagtgagcccaaacgggtgcgcgagtcagttgcgcagccatcgacgtcagacgcggaagcttc 
gatcaactacgcagacagcttttgggggcaacctcggacgagc 
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atggcattttctaggcctcttcagatttcttctgacaaattctatgaagttatcatcaggctac 
cctcggatattgatcaagatgtgcctggtttgtctcttaactttgtagaatggctttctacggg 
ggtctgggagcccaccggaatatggaatatggagcatgtgaatctccccatggttactctggca 
gacaaaatcaagaacattttcatccagagatggaaccaattcaatcaggacgaaacggatttct 
tctttcaattggaagaaggcagtgagtacatccatctgcattgctgtattgcccaggggaatgt 
ccgatcttttgttctggggagatacatgtctcaaattaaagactcaattctgagagatgtgtat 
gaagggaaacaggtaaaaatcccggattggttttctataactaaaaccaaacggggagggcaaa 
ataagaccgtgactgctgcttatattctgcattacctgattcctaaaaaacaaccggaattaca 
atgggcttttaccaatatgccccttttcactgctgctgctttatgcctccaaaagaggcaagag 
ttactggatgcttttcaggaaagtgagatgaatgctgtagtgcaggaggatcaagcttcaactg 
cagctccccttatttccaacagagcagcaaagaactatagcaatctggfctgattggctcattga 
gatgggtatcacctctgaaaaacagtggctaactgaaaataaagagagctaccggagctttcag 
gct:acatcttcaaacaacagacaagt:aaaagcagcacttgaaaatgcccgagcagaaat:gctac 
taacaaaaactgccacagactatttgattggaaaagacccagttctggacattactaaaaatcg 
gatctiatcaeiattctgaagttgaataactataaccctcaatatgtagggagcgtcctatgcgga 
tgggtgaaaagagaiattcaacaaaagaaatgccatatggctctacggacctgcgaccaccggaa 
agaccaacatagccgaggctattgcccatgctgtacccttctatggctgtgttaactggactaa 
y= t:gagaacttcccattt:aatgact:gcgttgataaaatgcttatatggtgggaggagggaaaaatg 
p accaataaagtagtggeLatccgcaaaagcgatactgggggggtctgctgtacgagttgatcaaa 
O agt:gtaaggggtctgt:tt:gt:attgaacctactcctgtaataattaccagtaatact:gatatgtg 
catgattgtggatggaaattctactacaatggaacacagaattcctttggaggaaagaatgttc 
lij cagattgttctttcccataagctggaaggaaattttggaaaaatttcaaaaaaggaggtaaaag 
agtttttcaaatgggccaatgataatcttgttccagtagtttctgagttcaaagtccctacgaa 
\j tgaacaaaccaaacttactgagcccgttcctgaacgagcgaatgagccttccgagcctcctaag 
s^. atatgggctccacctactagggaggagctagaggagatattaagagcgagccctgagctctttg 
cttcagttgctcctctgccttccagtccggacacatctcctaagagaaagaaaacccgtgggga 
gtatcaggtacgctgtgctatgcacagtttagataactctatgaatgtttttgaatgcctggag 
'f tgtgaaagagctaattttcctgaatttcagagtctgggtgaaaacttttgtaatcaacatgggt 
ggtatgattgtgcattctgtaatgaactgaaagatgacatgaatgaaattgaacatgtttttgc 
tattgatgatatggagaatgaacaataa 
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atggcactttctaggcctcttcagatttcttctgataaattctatgaagttattattagattat 
catcggatattgatcaagatgtccccggtctgtctcttaactttgtagaatggctttctaccgg 
agtttgggagcccacgggcatctggaacatggagcatgtgaatctaccgatggtgaccttggca 
gagaagatcaagaacat:tt:tcatacaaagatggaatcagttcaaccaggacgaaacggact:t:ct 
tctttcaactggaagaaggcagtgagtacattcatcttcattgctgtattgcccagggcaatgt 
acggtcttttgttctcgggagatatatgtctcagataaaagactctatcataagagatgtatat 
gaagggaaacaaatcaagatccccgattggtttgctattactaaaaccaagaggggaggacaga 
ataagaccgtgactgcagcatacatactgcattaccttattcctaaaaagcaacctgaactgca 
atgggcctttaccaatatgcctttattcactgctgctgctctttgtctgcaaaagcggcaagaa 
ttgctggatgcatttcaagaaagtgatttggctgcccctttacctgatcctcaagcatcaactg 
tggcaccgcttatttccaacagagcggcaaagaactatagcaaccttgttgattggctcattga 
aatggggat aac at: c t gagaagcaat ggctcact gagaaccgagagagct ac agaagc t: 1 1 caa 
gcaacttcttcaaataatagacaagtgaaagctgcactggaaaatgcccgtgctgaaatgttal: 
tgacaaagactgcaactgattacctgataggaaaagaccctgtcctggatataactaagaatag 
ggtctat:caaattctgaaaatgaataact:acaaccct:caatacataggaagt:at:cctgtgcggc 
tgggtgaagagagagttcaacaaaagaaacgccatatggctctacggacctgccaccaccggga 
agaccaacattgcagaagctattgcccatgctgtacccttctatggctgtgttaacfcggactaa 
tgagaactttccttttaatgattgtgttgatiaaaatgctgatttggtgggaggagggeiaaaatg 
act:aataaggttgttgaatctgcaaaagcaat:t:t:tgggagggtctgct:gtccgggtagaccaga 
aatgtaaaggatctgtttgtattgaacctactcctgtaattattactagtaatactgatatgtg 
tatgatt:gt:tgatggcaactctactacaatggaacatagaataccattagaggagcgtatgttt 
caaattgtcctatcacataaattggagccttcttttggaaaaatttctaaaaaagaasrtcagag 
aatttttcaaatgggccaatgacaatctagttcctgttgtgtctgagttcaaagtccgaactaa 
tgaacaaaccaacttgccagagcccgttcctgaacgagcgaLacgagccggaggagccfcccteiag 
atctgggctcctcctactagggaggagttagaagagcttttaagagccagcccagaattgttct 
catcagtcgctccaattcctgtgactcctcagaactcccctgagcctaagagaageaggaacaa 
ttaccaggtacgctgcgctttgcatacttatgacaafctctatggatgtatttgaatg^atggaa 
tgtgagaaagcaaactttcctgaatttcaacctctgggagaaaattattgtgatgaacatgggt 
ggtatgattgtgctatatgtaaagagttgaaaaatgaacttgcagaaafctgagcatgfcgtttga 
gcttgatgatgctgaaaatgaacaataa 
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atggcattttctaggcctcttcagatttcttctgacaaattctatgaagttatcatcaggctac 
cctcggatattgatcaagatgtgcctggttitgtctcttaactttgtagaatggctttctacggg 
ggtctgggagcccaccggaatatggaatatggagcatgtgaatctccccatggttactctggca 
gacaaaatcaagaacattttcatccagagatggaaccaattcaatcaggacgaaacggatttct 
tctttcaattggaagaaggcagtgagtacatccatctgcatgctgtatgcccaggggaatgtcg 
atcttttgttctggggagatacatgtctcaaattaaagactcaattctgagagatgtgtatgaa 
gggaaacaggtaaaaatcccggattggttttctataactaaaaccaaacggggagggcaaaata 
agaccgtgactgctgcttatattctgcattacctgattcctaaaaaacaaccggaattacaatg 
ggcttttaccaatatgccccttttcactgctgctgctttatgcctccaaaagaggcaagagtta 
ctggatgcttttcaggaaagtgagatgaatgctgtagtgcaggaggatcaagcttcaactgcag 
ctccccttatttccaacagagcagcaaagaactatagcaatctggttgattggctcattgagat 
gggtatcacctctgaaaaacagtggctaactgaaaataaagagagctaccggagctttcaggct 
acatcttcaaacaacagacaagtaaaagcagcacttgaaaatgcccgagcagaaatgctactaa 
caaaaactgccacagactatttgattggaaaagacccagttctggacattactaaaaatcggat 
ctatcaaattctgaagttgaataactataaccctcaatatgtagggagcgtcctatgcggatgg 
gtgaaaagagaattcaacaaaagaaatgccatatggctctacggacctgcgaccaccggaaaga 
ccaacatagccgaggctattgcccatgctgtacccttctatggctgtgttaactggactaatga 
gaacttcccatttaatgactgcgttgataaaatgcttatatggtgggaggagggaaaaatgacc 
aataaagtagtggaatccgcaaaagcgatactgggggggtctgctgtacgagttgatcaaaagt 
gtaaggggtctgtttgtattgaacctactcctgtaataattaccagtaatactgatatgtgcat 
gattgtggatggaaattctactacaatggaacacagaattcctttggaggaaagaatgttccag 

^ attgttctttcccataagctggaaggaaattttggaaaaatttcaaaaaaggaggtaaaagagt 

^1, l^tttcaaatgggccaatgataatcttgttccagtagtttctgagttcaaagtccctacgaatga 
acaaaccaaacttactgagcccgttcctgaacgagcgaatgagccttccgagcctcctaagata 

s2 tgggctccacctactagggaggagctagaggagatattaagagcgagccctgagctctttgctt 
cagttgctcctctgccttccagtccggacacatctcctaagagaaagaaaacccgtggggagta 
tcaggtacgctgtgctatgcacagtttagataactctatgaatgtttttgaatgcctggagtgt 

^ gaaagagctaattttcctgaatttcagagtctgggtgaaaactttt:gtaatcaacatgggtggt 
atgattgtgcattctgtaatgaactgaaagatgacatgaatgaaattgaacatgtttttgctat 

H- tgatgatatggagaatgaacaataa 

'"4 
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cgacctgaactgcagtgggcctttaccaatatgcctttatttactgctgctgctctttgtctgc 
aaaagcggcaagaattgctggatgcatttcaagagagtgatttggctgcccctttacctgatcc 
tcaagcatcaactgtggcaccgcttatttccaacagagcggcaaagaactatagcaaccttgtt 
gattggctcattgaaatgggcataacatctgagaagcaatggctcactgagaaccgagagagct 
acagaagctttcaagcaacttcttcaaataatagacaagtgaaagctgcactggagaa'tgcccg 
tgctgaaatgctattaacaaagactgcaactgattacctgataggaaaagaccctgtcctggat 
ataactaagaacagggtctatcaaattctgaaaatgaataactacaaccctcaatacataggaa 
gtatcctgtgcggctgggtgaagagagagttcaacaaaagaaacgccatatggctctacggacc 
tgccaccaccgggaagaccaacattgcagaagctattgcccatgctgtacccttctatggctgc 
gttaactggactaatgagaactttccttttaatgattgtgttgataagatgctgatttggtggg 
aggagggaaaaatgactaataaggttgttgaatctgcaaaagcaattttgggagggtctgctgt 
ccgggtagaccagaaatgtaaaggatctgtttgtattgaacctactcctgtaattattaccagt 
aatactgatatgtgtatgattgttgatggcaactctactacaatggaacatagaataccattag 
aggagcgcatgtttcaaattgtcctatcacataaattggagccttctttcggaaaaatatctaa 
aaaggaagtcagagaatttttcaaatgggccaacgacaatttagttcctgttgtgtctgagctc 
aaagtccgaacgaatgaacaaaccaacttgccagagcccgttcctgaacgagcgaacgagccag 
aggagcctcctaaaatctgggctcctcctactagggaggagttagaagagcttttaagagccag 
cccagaattgttctcatcagttgctccaattcctgtgactcctcagaactcccctgagcctaag 
agaagcaggaacaattaccaggtacgctgtgctttgcatacttatgacaattctatggatgtct 
ttgaatgtatggaatgtgagaaggcaaattttcctgaatttcaacctctgggagaaaattattg 
tgatgaacatgggtggtatgattgtgctatatgtaaagaattgaaaaatgaacttgcagaaatt 
gagcatgtgtttgagcttgatgatgctgaaaatgaacaataa 
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atggctcaagcttgtctttctctgtcttgggcagattgctttgccgctgtcattaagttgccat 
gtcccctcgaagaggtgctgagcaacagccagttttggcaatactatgttctctgtaaagatcc 
gcttgactggccggccttacaggtcactgagctggctcatggttgggaggtgggtgcgtactgt 
gcgtttgctgatgctttgtatttgtacctggtgggcagactagcagacgagtttagtgcgtact 
tgctgttctttcaactagaaccaggtgtggaaaatccccatattcatgttgtggcacaggccac 
ccagttgtcggcatttaactggcgtcgcattttaactcaggcatgtcatgacatggctctgggg 
tttttgaaacctgactacttgggctgggctaaaaattgtgtgaatattaaaaaagacaagtctg 
gacgaattttacggtcagactggcaatttgtagaaacttacctattgcctaaagttcccctgag 
taaggtctggtatgcctggactaacaagcccgaatttgagcccatagctctcagtgccgctgcg 
cgggacaggctgatgagaggcaacgcactttgtaatcagccgggaccggggccgtcttttggag 
accgggcagaaattcagggacctcccattaaaaagactaaggcatcagatgagttttacactct 
ctgtcactggttagctcaagagggaatattaacagagcctgcctggagacagagagatttagat 
ggctatgtgcgtatgcacacctctactcaggggaggcagcaggtggtgtctgctcttgccatgg 
ccaaaaacatcatattggatagcattccaaactctgtgtttgccacaaaggcagaagtggtcac 
agaactctgttttgaaagtaaccgctgtgtgaggctcttgagaacacagggctatgacccggta 
caatttggctgttgggtgttacggtggctggaccgtaaaacgggcaaaaaaaatactatttggt 
tttatggggtcgctactactgggaaaactaatctagcaaatgcgattgcccactcacttccatg 
ttatggctgtgtaaactggaccaatgaaaacttcccctttaatgacgcccccgacaaatgtgta 
ttgttttgggacgagggtagagtcacggccaaaattgtggaaagtgttaaagctgtgttgggag 
gccaagacatcagagtggatcagaagtgtaaggggagctctttcttaagggctaccccagtcat 
tataacaagtaatggggacatgaccgttgtgcgagatggaaataccacaaccttcgcccatcgc 
cctgcctttaaggaccgcatggtccgcttaaattttgatgtgaggctcccaaatgactttgggc 
ttatcacccccactgaggttcgcgagtggctgagatactgcaaggaacaaggggacgattatga 
gttcccagaccagatgtaccagtttccacgagatgttgtttctgttcctgctcctcctgccttg 
cctcagccagggccagtcacaaatgccccggaagaagagatccttgatctccttacccaaacaa 
acttcgtcactcaacctgggctctctattgagccggccgttggacctgaagaagaacctgatgt 
cgcagatcttggagggtctccagcaccagcagtcagcagcaccacagagtccagtgccgacgag 
gacgaggacgacgacacctcctcctctggcgaccacagaggaggaggaggaggggtcatgggag 
atttacacgcttcttcttcctccttctttacttccagtgactcaggactccccacttccgtcaa 
caccagcgacacccc'tttctccttcagccccgtaccagtgcaccaccacggacccccaacgct't 
ctcccgacctcacgcccgacacgcgatctggcccgtgggcgcccgtctttccgccagtacgagc 
cattgaaaggccggtgtgcggactcgactacgtttggtcgtccgtcttgggccgccccgtgtgc 
agtctacaacactgcggagctgactcgtcgtggagcaggtgtccgagttgtgaaggggtceuiga 
ccaggtgcgatctctggaaagtga 
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atggaaatgtttcggggtgttgtacatgtttctgctaactttattaactttgttaacgataatt 
ggtggtgttgtttttaccagtt agaggaagat gac t ggc c gcggc t gc aaggc t gggaaagac t 
tatagctcacttaattgttaaagtagcaggagaatttgctgttccgggaggcagtactttaggg 
ctgcaatattttttacaagctgaacataaccactttgatgagggatttcatgtgcatgtagtag 
ttgggggaccgtttgttactcccaggaatgtgtgtaatattgtagaaacaggctttaacaaagt 
tttgagggaacttacagagcctacttatgaggtgtcttttaagcctgccatttctaagaaagga 
aagtatgctagagatggatttgactttgtaacaaactatttaatgccaaaactgtatcctaatg 
ttgtttactctgttacaaatttttcagagtatgagtatgtatgtaattctttagcttacagaag 
gaacatgcataaaaaagctttaacaaatactgcagatgaaggtgagggcaccagtacaaattca 
gagtggggaccagaaccaaaaaaacagaaaactggtaccgtgcgaggagaaaagtttgttagtt 
tggttgactctttaatagagcgtggcatatttacagaaaacaagtggaagcaggtagattggct 
taaagagtatgcctgtctcagtggaagtgtagcaggagtgcaccagattaaaacagctttaact 
ttagctatttctaaatgtaattctccagaatatttgtgtgaattgttaactagacccagtacta 
ttaattttaacatcaaagaaaacagaatttgtaagatatttttacagaatgattatgatcctct 
gtatgctggtaaagtttttttagcttggcttggtaaagagttgggaaagcgtaataccatttgg 
ctttttggaccgcctactactggtaaaacaaatatagctatgagtcttgccactgcagtaccca 
gttatggtatggttaattggaataatgaaaactttccttttaacgatgtgccgcataaatctat 
tattttgtgggatgagggacttattaaaagtactgttgtggaagccgcaaaagccattttagga 
gggcaaaattgcagagtggaticaaaaaaataagggcagtgtagaagttcagggcactcccgttc 
tgatcactagcaacaatgacatgactcgcgtggtgtcaggcaacactgttacgcttatccatca 
gagggcgctaaaggatcgcatggttgagtttgacttgactgtgagatgctctaatgcccttgga 
ttaattcccgctgaggaatgtaagcagtggttgttctggtcacagcatactccttgtgatgttt 
tctcaaggtggaaggaagtctgtgagtttgttgcttggaaaagtgacagaacagggatttgcta 
tgacttctcagaaaacgaagatcttccggggactcagacccctctgctgaacagcccagtgacc 
tcgaagacatcagcattgaagaaaacgatagcggcattagcaactgcagcggttggaacattac 
agacctccctcacaaacaacaactgggagtcctctgaggatagcggttccccgccccgcagcag 
caccccacttgcatctcctgagcgaggcgaagttccccccggacagcagtgggaactgaacacc 
tcagtaaactctgtaaatgcttteiaactggcctatgtatacagtggattgggtttggggatcta 
aggctcaaagacctgtgtgttgcttagagcatgatacagaaagttcagtgcattgttctttgtg 
cttaagtttagaggtgttgcctatgttaattgaaaacagtattaaccagcccgatgtaattagg 
tgctctgctcatgctgagtgtactaatccttttgatgtgcttacctgtaagaaatgtcgagagc 
tgagtgcactgtggagttttgttaagtatgactga 
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atggagatgtatagaggagttattcaggtaaatgctaactttactgactttgctaacgataact 
ggtggtgctgcttttttcagttagatgtagatgactggccggagcttagaggacccgagaggct 
tatggctcactacatttgtaaagtggctgctttactggacaccccctctgggccttttttgggt 
tgcaagtattttttgcaagtggagggcaaccattttgataatgggtttcacattcatgtggtga 
ttgggggaccatttctaactcctagaaatgtgtgttctgctgtggaagggggttttaacaaagt 
gttagcagactttacaagccctactatcactgttcagtttaaacctgctgttagtaaaaagggg 
aaatatcatagagatggctttgactttgtaacttactatttaatgccaaaactgtaccctaatg 
ttatttacagtgtaactaacctagaagaataccagtatgtatgtaattctctctgttataggag 
aacaatgcataaaaggcaacaaccatgtaatggggggtctgttgaacagtccagtgtttctttg 
tattctgatggagaacctgcaaacaagaaaagcaaggttgtaactgttagaggggagaaattct 
gctctttggtagattcacttatagaaagaaatatatttaatgaaaacaaatggaaagaaacaga 
ctttaaggagtatgctgccttaagtgcttctgtagcaggagttcaccaaattaaaactgctctc 
actcttgcagtgtcaaagtgtaactctccagcttatctaggagaaattttaactagacctaaca 
ctataaattttaacattagagaaaacagaattgctaacatttttttaagtaacaactattgccc 
tctgtatgctgggaaaatgtttttagcttgggtgcagaaacagcttggtaaaaggaatactatt 
tggctgtttggtcctcccagtactggtaaaactaacattgcaatgagtttggcctctgctgttc 
caacatatggcatggtaaactggaacaatgaaaattttccgtttaatgatgtaccttataaaag 
cattattttgtgggacgagggactaataaagtccacggttgttgaagcagcaaaaagtatttta 
p ggaggtcagccatgtagagttgatcagaaaaataagggcagcgtggaagtcagtggcactcctg 
1=4 tgctcattaccagcaacagtgacatgactagagtggtgtgcggtaacactgtgacccttgtcca 
^ tcagcgagctttgaaggatcgcatggttcgatttgatctgactgtgagatgctctaatgctctg 
ggattaatccctgctgatgaggccaagcagtggctttggtgggcacagaataacgcgtgtgacg 
5=S cctttactcaatggcatctgtctagtgatcacgttgcttggaaagtggaccgtacaacgctgtg 
tcatgacttccagagcgagccggagccagacagcgaactccctagtagcggggagtcagtfcgag 
affctttgacagaagcgacctctcaacctcctggcttgacgtccaagatcagtcaagcagtcctg 
' aaaactctgatgtcgagtgggacatcgcagacctcctctcaaacgagcactggatcgacgacct 
gcaagaagatagctgttccccgccccgctgcagcaccccagt:ggcagtggctgagccagtcgaa 
y gttcccaccggaaccggaggaggactgaagtgggaaaaaaactattctgttcatgatactaatg 
m aactgagatggcctatgttttctgttgattgggtgtggggtacaaatgttaaacgtccagtgtg 
ctgtttagagcacgataaggagtt:tggtgt:gcattgcagtttgtgtt:t:gtct:ttggaggtt:ttg 
cctatgcttattgaaaaaagcattctggtaccagacactctaagatgttctgctcatggtgatt 
gtactaatccttttgacgtgcttacgtgtaagaaatgccgagatctgagtggtttaatgagctt 
tttagagcatgagtga 
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atggacatgttccggggagttattcaactgactgctaacattactgactttgctaacgatagct 
ggtggtgtagctttttgcagttagattcagatgactggccggagctgagaggtgtcgagagact 
agttgctatttttatttgtaaagtagctgctgtattagacaacccctctggtacatctcttggc 
tgtaaatattttttgcaggcagagggtaatcattatgatgctggttttcatgtgcatattgtta 
ttgggggacctttcattaatgctagaaatgtatgtaatgctgttgaaactacttttaacaaggt 
gctgggagatcttacggatccttctatgtctgtacaatttaaacctgctgtaagcaaaaaggga 
gagtattacagagatggttttgactttgtgactaactacttaatgccaaaactgtatcctaatg 
ttatttactctgtaacaaacctagaagagtaccagtatgtgtgtaattcactgtgttatagaaa 
gaacatgcataagcaacatatggtgtctactgtagatgccagtagttctagttttatgaatgat 
atgtatgaaccagctacaaaaagaagtaaaagctgtacagtaaaaggagagaaatttcgtaatt 
tagtagacagtctcattgagagaaatatttttagtgaaagtaaatggaaagaagttgattttaa 
tgagtttgctaggcttagcgcctctgtggcaggagttcatcaaattaaaacagccattactctt 
gcagtgtcaaagtgtaattcaccagactatctgtttcaaattttaactagacccagtactattc 
attttaatattaaagaaaacaggattgctcagatctttttaaacaacaactactgtccactgta 
tgctggagaagtattcctcttttggattcaaaagcaattaggaaaaagaaacactgtgtggttg 
tatgggcctcctagtactggcaaaacaaatgtggctatgagcttagcgtctgcagtgcctactt 
atggcatggttaactggaataatgaaaactttccatttaatgatgtgccttataaaagtttaat 
actgtgggacgaagggcttattaaaagtacagttgtagaggcagcaaaaagtattctgggaggt 
caaccatgtagggttgatcaaaagaataaaggcagtgtagaagtcacaggcactcctgttctta 
ttaccagtaacagtgacatgaccagagtggtgtggtatacggtgactttagtgcatcagcgagc 
gttgaaggatcgcatggttcggtttgacctgactgtgagatgctctaatgctctgggatfcaatt 
cccgctgatgaagccaagcagtggctgtggtgggcacagagtcagccgtgtgatgcatttaccc 
aatggcaccaggtcagtgagcacgttgcttggaaggcggaccgtacaggcttgttccatgactt 
cagtacaaagccggagcaggagtcaaacgcaaagtcaagcggaaaatcaaatgactcctttgca 
ggaagcgacctcgcaaatctctcctggcttgacgttgaagatacctcgagctcttcggagtctg 
atctcagcggggacattgcagaactcgtctccaacgacaactggctccagagtggctgtccccc 
gacccggtgcagcaccccagttacagtggttgagccaaagcaagtttcccccggaaccggagga 
ggattaacaaagtgggaaaaaaattattcagttcatcaagaaaatgagctagcatggcctatgt 
ttagtgtagactgggtgtggggttctcatgtaaaacgccctgtgtgctgtgtagagcatgataa 
ggaccttgtactgcctcattgtaatttgtgcttgtctctcgaagtgttgcctatgttaattgag 
aaaagtattaatgttccagatactttgcgatgttcagctcatggtgattgtactaatccatttg 
atgttttaacttgteiagaagtgtagagatctcagtggccttatgagttttfctageuusatgaccagtag 
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atggagctatttagaggggtgcttcaagtttcttctaatgttctggactgtgctaacgataact 
ggtggtgctctttactggatttagacacttctgactgggaaccactaactcatactaacagact 
aatggcaatatacttaagcagtgtggcttctaagcttgactttaccggggggccactagcgggg 
tgcttgtacttttttcaagtagaatgtaacaaatttgaagaaggctatcatattcatgtggtta 
ttggggggccagggttaaaccccagaaacctcacagtgtgtgtagaggggttatttaataatgt 
actttatcaccttgtaactgaaaatgtaaagctaaaatttttgccaggaatgactacaaaaggc 
aaatactttagagatggagagcagtttatagaaaactatttaatgaaaaaaatacctttaaatg 
ttgtatggtgtgttactaatattgatggatatatagatacctgtatttctgctacttttagaag 
gggagcttgccatgccaagaaaccccgcattaccacagccataaatgacactagtagtgatgct 
ggggagtctagcggcacaggggcagaggttgtgccaattaatgggaagggaactaaggctagca 
taaagtttcaaactatggtaaactggttgtgtgaaaacagagtgtttacagaggataagtggaa 
actagttgactttaaccagtacactttactaagcagtagtcacagtggaagttttcaaattcaa 
agtgcactaaaactagcaatttataaagcaactaatttagtgcctacaagcacatttctattgc 
atacagactttgagcaggttatgtgtattaaagacaataaaattgttaaattgttactttgtca 
aaactatgaccccctattagtggggcagcatgtgttaaagtggattgataaaaaatgtggcaag 
aaaaatacactgtggttttatgggccgccaagtacaggaaaaacaaacttggcaatggccattg 
ctaaaagtgttccagtatatggcatggttaactggaataatgaaaactttccatttaatgatgt 
agcagggaaaagcttggtggtctgggatgaaggtattattaagtctacaattgtagaagctgca 
aaagccattttaggcgggcaacccaccagggtagatcaaaaaatgcgtggaagtgtagctgtgc 
ctggagtacctgtggttataaccagcaatggtgacattacttttgttgtaagcgggaacactac 
aacaactgtacatgctaaagccttaaaagagcgaatggtaaagttaaactttactgtaagatgc 
agccctgacatggggttactaacagaggctgatgtacaacagtggcttacatggtgtaatgcac 
aaagctgggaccactatgaaaactgggcaataaactacacttttgatttccctggaattaatgc 
agatgccctccacccagacctccaaaccaccccaattgtcacagacaccagtatcagcagcagt 
ggtggtgaaagctctgaagaactcagtgaaagcagcttttttaacctcatcaccccaggcgcct 
ggaacactgaaaccccgcgctctagtacgcccatccccgggaccagttcaggagaatcatttgt 
cggaagctcagtttcctccgaagttgtagctgcatcgtgggaagaagccttctacacacctttg 
gcagaccagtttcgtgaactgttagttggggttgattatgtgtgggacggtgtaaggggtttac 
ctgtgtgttgtgtgcaacatattaacaatagtgggggaggcttgggactttgtccccattgcat 
taatgtaggggcttggtataatggatggaaatttcgagaatttaccccagatttggtgcggtgt 
agctgccatgtgggagcttctaatcccttttctgtgctaacctgcaaaaaatgtgcttacctgt 
ctggattgcaaagctttgtagattatgagtaa 
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atggagctatttagaggggtgcttcaagtttcttctaatgttctggactgtgctaacgataact 
ggtggtgctctttactggatttagacacttctgactgggaaccactaactcatactaacagact 
aatggcaatatacttaagcagtgtggctt:ct:aagctt:gact:ttaccggggggccactagcaggg 
tgcttgtacttttttceiagtagaatgtaacaaatttgaagaaggctatcatattcatgtggtta 
ttggggggccagggttaaaccccagaaacctcactatgtgtgtagaggggttatttaataatgt 
actttatcaccttgtaactgaaaatgtgaagctaaaatttttgccaggaatgactacaaaaggg 
aaatactttagagatggagagcagtttatagaaaactatttaataaaaaaaatacctttaaatg 
ttgtatggtgtgttactaatattgatggatatatagatacctgtatttctgctacttttagaag 
gggagcttgccatgccaagaaaccccgcattaccacagccataaatgatactagtagtgatgct 
ggggagtctagcggcacaggggcagaggttgtgccatttaatgggaagggaactaaggctagca 
taaagtttcaaactatggtaaactggttgtgtgaaaacagagtgtttacagaggataagtggaa 
actagttgactttaaccagtacactttactaagcagtagtcacagtggaagttttcaaattcaa 
agtgcactaaaactagcaatttataaagcaactaatttagtgcctactagcacatttttattgc 
atacagactttgagcaggttatgtgtattaaagacaataaaattgttaaattgttactttgtca 
aaactatgaccccctattggtggggcagcatgtgttaaagtggattgataaaaaatgtggcaaa 
aaaaatacactgtggttttatgggccgccaagtacaggaaaaacaaacttggcaatggccattg 
ctaaaagtgttccagtatatggcatggttaattggaataatgaaaactttccatttaatgatgt 
agcagggaaaagcttggtggtctgggatgaaggtattattaagtctacaattgtagaagctgca 
aaagccattttaggcgggcaacccaccagggtagatcaaaaaatgcgtggaagtgtagctgtgc 
y ctggagtacctgtggttataaccagcaatggtgacattacttttgttgtaagcgggaacactac 
^ aacaactgtacatgctaaagccttaaaagagcgcatggtaaagttaaactttactgtaagatgc 
PJ agccctgacatggggttactaacagaggctgatgtacaacagtggcttacatggtgtaatgcac 
C'= aaagctgggaccactatgaaaactgggcaataaactacacttttgattt:ccctggaattaat:gc 
agatgccctccacccagacctccaaaccaccccaattgtcacagacaccagtatcagcagcagt 
ggtggtgaaagctctgaagaactcagtgaaagcagctttcttaacctcatcaccccaggcgcct 
ggaacactgaaaccccgcgctctagtacgcccatccccgggaccagttcaggagaatcatttgt 
:;; cggaagcccagtttcctccgaagttgtagctgcatcgtgggaagaagctttctacacacctttg 
/. gcagaccagtttcgtgaactgttagttggggttgattatgtgtgggacggtgtaaggggtttac 
ctgtgtgttgtgtgcaacatattaacaatagtgggggaggcttgggactttgtccccattgcat 
taatgtaggggcttggtataatggatggaaatttcgagaatttaccccagatttggtgcggtgt 
agctgccatgtgggagcttctaatcccttttctgtgctaacctgcaaaaaatgtgcttacctgt 
ctggattgcaaagctttgtagattatgagtaa 
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YQWLSHRRGKKNWSFIGPPGCGKSHLTGAXLENZPIiHGXIiHGSIimaiLIU^YGQVIfVIi^^ 

SZNFEHFNZZKSIiLGGQKZZFPXNENDHVQXGPCPZZATSCVDXRSHVHSNXHKZXniSQRVYlIF 

TFDKVZPRNFFVZQKDDZNQFLFWARNRSXNCFIDYTVPKZL 
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atgttttccataataaatccaagtgatgatttttggactaaggacaaatatatcatgttgacta 
tcaaaggccccgtggagtgggaggcagaaatccctggaatatctacggattttttttgcaaatt 
ctctaacgtgcccgtgccacattttagagatatgcactcaccgggagcgcccgatattaaatgg 
ataactgcatgtaccaaaatgatcgatgtcatactcaattactggaataataaaactgccgtcc 
ccacccctgcaaagtggtacgctcaagcggagaataaagctggcagaccctccttaacattatt 
gatagctttagatggaattcccaccgcaacgataggaaaacacacaacggaaatcaggggtgta 
ttaattaaagatttcttcgacgggaacgcccctaaaatagatgattggtgcacgtatgccaaaa 
caaagaaaaatggtggcggaacccaggtcttcagtctaagttatatcccctttgcccttcttca 
aattattagaccacagttccaatgggcatggacaaatattaacgaactgggagacgtatgcgat 
gaaatacatcgaaaacacatcatatcccatttcaataaaaaacctaatgttaaacttatgctgt 
ttccaaaggatgggaccaacagaatatctttaaaatctaaatttctgggaaccatcgaatggct 
gtctgatcttggaatagtcacggaagacgcgtggatacgaagagacgttagatcatacatgcaa 
ttattgacactaacacacggggacgtgctaattcatagggctctatctatatctaaaaaaagaa 
taagagcaactagaaaagctatcgattttatagcgcacatagacactgactttgaaatctatga 
aaacccggtttaccagttgttctgtctgcagtcttttgaccctatattagcaggaaccatatta 
tatcagtggctaagccacagaagagggaaaaaaaacaccgttagttttattggtccacccggat 
gtggaaaatcgatgttaacgggagccattcttgaaaatatcccgttacatggaatattacacgg 
atctttgaatactaaaaatttaagagcttacggacaggttttagtcttgtggtggaaagacata 
agtatcaactttgaaaattttaatattataaaatccctccttgggggtcaaaaaataatattcc 
caattaatgaaaacgaccacgtacagataggaccgtgtcccatcatagccacatcttgcgttga 
tatacgctcgatggtacattcaaatatccacaaaataaatctatcacagagggtatataatttt 
acatttgataaagttatccctcgcaattttcctgtaattcagaaagacgacataaatcaatttc 
tgttctgggccagaaaccgttctataaattgttttattgactacacggttccaaaaattttataa 

FIG..46 

5 ' -ttggccactccctctctgcgcgctcgctcgctcactgaggccgggcgaccaaaggtcgcc-3 ' 

FIG.-47 

5 ' -ggcggttggggctcggcgctcgctcgctcgctgggcgggcggg-3 ' 
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PRODUCTS: 



TUBE1: 



TUBE 2: 
=: TUBE 3: 



STEP 2: SET UP PGR REACTION WITH PRODUCTS OF TUBE 1 + 
PRODUCTS TUBE 2 + F1 + R4. 



F1 



|hEAT + ANNEAL PHASE OF PGR, 



R4 

jSYNTHESIS PHASE OF PGR, 



I AMPLIFICATION PHASE DURING 
iSUBSEQUENT CYCLES USING F1 + R4. 
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STEP 3: REPEAT STEP 2 USING PRODUCT FROM STEP 2 + PRODUCT 
FROM STEP 1 , TUBE 3 + PRIMERS F1 + R3. 
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H STEP 2: DIGEST PRODUCTS FROM STEP 1 WITH SUITABLE 
D RESTRICTION ENDONUCLEASES. 

O 

m STEP 3: LIGATE DIGESTED PRODUCT FROM STEP 2, TUBE 2 WITH 
m ■ ■ DIGESTED PRODUCT FROM STEP 2, TUBE 1 . 

5 RE1 RE2 

^ 1 ^ 1 1 ^ ' 

f = STEP 4: AMPLIFY VIA PCR LIGATED PRODUCTS OF STEP 3 WITH F1 + R4. 
- RE1 RE2 



STEP 5: DIGEST AMPLIFIED PRODUCT OF STEP 4 
WITH RESTRICTION ENDONUCLEASE #2. 
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STEP 6: LIGATE PRODUCT FROM STEP 5 WITH 
PRODUCT FROM STEP 2, TUBE 1 . 
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STEP 7: AMPLIFY PRODUCT FROM STEP 6 WITH F1 + R3. 
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